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(57) ABSTRACT

A thin film transistor substrate includes: pluralities of gate
lines and data lines arranged to define a plurality of pixel
regions, and a plurality of thin film transistors formed on the
pixel regions in such a manner as to include first and second
thin film transistors connected to the same gate line and the
pixel regions adjacent to each other. Each of the first and
second thin film transistors includes: a gate electrode con-
nected to the gate line; a semiconductor layer formed on the
gate line in an octagon shape; a source electrode connected to
the data line; and a drain electrode formed in an opposite
shape to the source electrode.

20 Claims, 7 Drawing Sheets
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1
THIN FILM TRANSISTOR SUBSTRATE

The present application claims priority under 35 U.S.C.
§119(a) to Korean Patent Application No. 10-2012-0131213
filed on Nov. 19, 2012, which is hereby incorporated by
reference in its entirety.

BACKGROUND

1. Field of the Disclosure

The present disclosure relates to an organic light emitting
display device.

2. Description of the Related Art

With the development of an information society, the
requirements for display devices have been increased in a
variety of manners. In accordance therewith, a variety of flat
panel display devices have been researched. The flat panel
display devices include liquid crystal display (LCD) devices,
plasma display devices (PDPs), electro luminescent display
(ELD) devices, vacuum fluorescent display (VFD) devices
and so on. Some of the flat display devices are being used in
several apparatuses as display devices.

Among the flat panel display devices, the LCD devices are
now widely used as portable image display devices in place of
cathode ray tubes (CRTs), because of features such as supe-
rior image quality, light weight, slimness and low power
consumption. Actually, the LCD devices are being developed
in avariety of manners. The developed LCD devices are being
used in portable devices such as notebooks, television receiv-
ers configured to receive and display broadcast signals and
desk top computers, as monitors.

FIG. 1 is a planar view showing a thin film transistor
substrate of an LCD device according to the related art.

Referring to FIG. 1, a gate line 21 and a data line 31
crossing the gate line 21 are formed on the thin film transistor
substrate of the LCD device according to the related art.

A pixel region is defined by the gate and data lines 21 and
31 crossing each other. A thin film transistor T is formed in the
pixel region.

The thin film transistor T includes a gate electrode 22, a
source electrode 32 and a drain electrode 33. The gate elec-
trode 22 can be formed in a single body united with the gate
line 21. The data line 31 can be used as a source electrode 32.
The drain electrode 33 can be formed in a shape of “I” running
parallel to the data line 21.

A pixel electrode 40 is formed on the pixel region. The
pixel electrode 40 can be electrically connected to one end of
the drain electrode 33 via a pixel contact hole 50.

The drain electrode 33 partially overlaps with the gate
electrode 22. Due to this, a parasitic capacitor Cgd is formed.

FIG. 2 is a waveform diagram illustrating a voltage of a
drain electrode of the thin film transistor (i.e., a voltage of the
pixel electrode), which is varied by the parasitic capacitor
Cgd.

In FIG. 2, a feed through voltage AVp corresponds to a
difference between a data voltage Vd and a charge voltage Vic
of a liquid crystal cell Cle.

Cod [Equation 1]
AV, = —% Ay
P Cou+Ce+ Gy ¥

In the equation 1, “AVg” is a difference between a gate high
voltage Vgh and a gate low voltage Vgl, and “Cst” is a storage
capacitor.

10

25

40

45

55

60

2

The feed through voltage AVp increases as the parasitic
capacitor Cgd is enlarged. Due to this, the charge voltage of
the liquid crystal cell Cle cannot reach the data voltage Vd.

SUMMARY

According to a first general aspect, a thin film transistor
substrate includes: pluralities of gate lines and data lines
arranged to define a plurality of pixel regions; and a plurality
of thin film transistors formed on the pixel regions in such a
manner as to include first and second thin film transistors
connected to the same gate line and the pixel regions adjacent
to each other. Each of the first and second thin film transistors
includes: a gate electrode connected to the gate line; a semi-
conductor layer formed on the gate line in an octagon shape;
a source electrode connected to the data line; and a drain
electrode formed in an opposite shape to the source electrode.

Other systems, methods, features and advantages will be,
or will become, apparent to one with skill in the art upon
examination of the following figures and detailed description.
It is intended that all such additional systems, methods, fea-
tures and advantages be included within this description, be
within the scope of the present disclosure, and be protected by
the following claims. Nothing in this section should be taken
as a limitation on those claims. Further aspects and advan-
tages are discussed below in conjunction with the embodi-
ments. It is to be understood that both the foregoing general
description and the following detailed description of the
present disclosure are exemplary and explanatory and are
intended to provide further explanation of the disclosure as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to pro-
vide a further understanding of the embodiments and are
incorporated herein and constitute a part of this application,
illustrate embodiment(s) of the present disclosure and
together with the description serve to explain the disclosure.
In the drawings:

FIG. 1 is a planar view showing a thin film transistor
substrate of an LCD device according to the related art;

FIG. 2 is a waveform diagram illustrating a voltage of a
drain electrode of the thin film transistor (i.e., a pixel voltage)
which is varied by the parasitic capacitor Cgd;

FIG. 3 is a block diagram showing an L.CD device accord-
ing to an embodiment of the present disclosure;

FIG. 4 is a circuit diagram showing the layout of a thin film
transistor substrate of an LCD device according to a first
embodiment of the present disclosure;

FIG. 5 is a planar view showing a thin film transistor
substrate of an LCD device according to a first embodiment of
the present disclosure;

FIG. 6 is a cross-sectional view showing the thin film
transistor substrate of the LCD device taken along a line A-A'
in FIG. 5; and

FIG. 7 is a planar view showing a thin film transistor
substrate of an LCD device according to a second embodi-
ment of the present disclosure.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

Reference will now be made in detail to the embodiments
of'the present disclosure, examples of which are illustrated in
the accompanying drawings. These embodiments introduced
hereinafter are provided as examples in order to convey their
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spirits to the ordinary skilled person in the art. Therefore,
these embodiments might be embodied in a different shape,
so are not limited to these embodiments described here. In the
drawings, the size, thickness and so on of a device can be
exaggerated for convenience of explanation. Wherever pos-
sible, the same reference numbers will be used throughout
this disclosure including the drawings to refer to the same or
like parts.

A thin film transistor substrate according to an embodi-
ment of the present disclosure can include pluralities of gate
lines and data lines arranged to define a plurality of pixel
regions, and a plurality of thin film transistors formed on the
pixel regions in such a manner as to include first and second
thin film transistors connected to the same gate line and the
pixel regions adjacent to each other. Each of the first and
second thin film transistors can include: a gate electrode
connected to the gate line; a semiconductor layer formed on
the gate line in an octagon shape; a source electrode con-
nected to the data line; and a drain electrode formed in an
opposite shape to the source electrode.

The semiconductor layers of the first and second thin film
transistors can be formed in the same size.

The gate electrode can be formed in the same shape as and
a larger size than the semiconductor layer.

The gate electrode can be formed at an intersection of the
gate line and the data line.

The source electrode can be formed in a half elliptical
shape by being bent from the data line.

The drain electrode can include an end portion formed in a
parallel structure to the source electrode.

The semiconductor layer can be bilaterally symmetrical
about the data line.

The first and second thin film transistors have alternate
shapes with each other.

The source electrode is formed in a single body united with
the data line, and the gate electrode is formed in a single body
united with the gate line.

The source electrode can include: a first source electrode
portion parallel to the data line; a second source electrode
portion inclined at an acute angle and configured to connect
the data line to the first source electrode portion; and a third
source electrode portion inclined at the acute angle and con-
figured to connect the data line to the first source electrode
portion.

The end portion of the drain electrode includes: a first edge
parallel to the first source electrode portion; a second edge
parallel to the second source electrode portion; and a third
edge parallel to the third source electrode portion.

A thin film transistor substrate according to a second gen-
eral aspect of the present embodiment includes: pluralities of
gate lines and data lines arranged to define a plurality of pixel
regions; and a plurality of thin film transistors formed on the
pixel regions. The pixel regions can are scanned in such a
manner that the pixel regions of odd-numbered columns are
selected alternately with those of even-numbered columns in
two rows as the gate lines are sequentially enabled.

FIG. 3 is a block diagram showing an LCD device accord-
ing to an embodiment of the present disclosure.

Referring to FIG. 3, the LCD device according to an
embodiment of the present disclosure can include an LCD
panel 1, a timing controller 10, a gate driver 20 and a data
driver 30.

The LCD panel 1 can include a plurality of gate lines
GL1~GLn and a plurality of data line DL1~DLm formed in a
direction crossing the gate lines GL1~GLn. A plurality of
pixel regions can be defined by the plurality of gate lines
GL1~GLn and the plurality of data line DL1~DLm. A thin
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film transistor T can be formed in each of the pixel regions.
The thin film transistor T can be electrically connected to one
of the gate lines GL1~GLn and one of the data lines
DL1~DLm. Such an LCD panel 1 can be driven in one of
plural inversion modes by the data driver 30.

The thin film transistor T can be turned-on by a gate signal
applied through one of the gate lines GL1~GLn. When the
thin film transistor T is turned on, a data voltage on one of the
data line DL.1~DLm can be transferred to a pixel electrode.
An electric field can be generated by a potential difference
between the voltage on the pixel electrode and a common
voltage. The electric field makes liquid crystal molecules to
be displaced (or re-aligned). As such, brightness of light
penetrating from a backlight through a liquid crystal layer can
be adjusted. In accordance therewith, an image can be dis-
played.

The timing controller 10 can externally receive video data
RGB, a horizontal synchronous signal H, a vertical synchro-
nous signal V and a clock signal CLK. Also, the timing
controller 10 can derive gate control signals GDC and data
control signals DDC from the horizontal and vertical syn-
chronous signals H and V and the clock signal CLK. The gate
control signals GDC are used to control the gate driver 20.
The data control signals DDC are used to control the data
driver 30.

The gate driver 20 can include a shift register, alevel shifter
array and an output buffer array. The shift register replies to
the gate control signals GDC from the timing controller 10
and sequentially generates scan pulses. The level shifter array
is configured to level-shift the plurality of scan pulses sequen-
tially generated in the shift register into a voltage level which
is required to drive the liquid crystal cells. The output buffer
array buffers the level-shifted scan pulses and outputs the
buffered scan pulses as gate signals. Such a gate driver 20
sequentially applies the gate signals to the gate lines
GL1~GLn. As such, the thin film transistors T connected to
the gate lines GL.1~GLn are sequentially turned-on in a single
line. Also, the liquid crystal cells can be selected in a single
horizontal line in order to each receive the data voltage. In
accordance therewith, the data voltages generated in the data
driver 30 can be applied to a single horizontal line of liquid
crystal cells which are selected by the gate signal.

The data driver 30 samples the video data RGB applied
from the timing controller 10 and latches the sampled video
data RGB. Also, the data driver 30 converts the latched video
data into the data voltages.

Such a gate driver 20 can be implemented by at least one
integrated circuit chip. Similarly, the data driver 30 can be
implemented by at least one data integrated circuit chip.

FIG. 4 is a circuit diagram showing the layout of a thin film
transistor substrate of an LCD device according to a first
embodiment of the present disclosure.

Referring to FIG. 4, the thin film transistor substrate of the
LCD device according to a first embodiment of the present
disclosure can include first through tenth thin film transistors
T1~T10. Although the first through tenth thin film transistors
T1~T10as well as first through third gate lines GL.1~GL.3 and
first through fourth data lines DI.1~DIL4 connected to the thin
film transistors T1~T10 are shown in FIG. 4, the present
embodiment is not limited to these. The number of thin film
transistors, the number of gate lines and the number of data
lines depend upon the definition of the LCD device. In accor-
dance therewith, the number of thin film transistors, the num-
ber of gate lines and the number of data lines are not limited
to those in FIG. 4.

Among the thin film transistors T1~T10, the thin film tran-
sistors of odd-numbered rows and the thin film transistors of
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even-numbered rows adjacent to each other can be formed in
alternate shapes (or half turned shapes or half span shapes)
with the respective gate line as central axes. The thin film
transistors of the odd-numbered rows and the thin film tran-
sistors of the even-numbered rows can be connected to the
same gate line.

Also, the thin film transistors in each of the odd-numbered
columns can be arranged one alternately with one another in
such a manner as to be shared to the odd-numbered gate lines
in a single pair and connected to the odd-numbered gate lines
in a single pair. Similarly, the thin film transistors in each of
the even-numbered columns can be arranged alternately with
one another in such a manner as to be shared to the even-
numbered gate lines in a single pair and can be connected to
the even-numbered gate lines in a single pair.

For example, the first thin film transistor T1 and the second
thin film transistor T2 can be formed to have the alternate
shapes (or half turned shapes or half span shapes) with each
other in the first gate line GL.1 and commonly connected to
the first gate line GL1. The third and fourth thin film transis-
tors T3 and T4 can be formed to have the alternate shapes (or
half turned shapes or half span shapes) with each other in the
first gate line GL.1 and commonly connected to the first gate
line GL1. The fifth and sixth thin film transistors TS and T6
can be formed to have the alternate shapes (or half turned
shapes or half span shapes) with each other in the second gate
line GL2 and commonly connected to the second gate line
GL2. The seventh and eighth thin film transistors T7 and T8
can be formed to have the alternate shapes (or half turned
shapes or half span shapes) with each other in the third gate
line GL.3 and commonly connected to the third gate line GL3.
The ninth and tenth thin film transistors T9 and T10 can be
formed to have the alternate shapes (or half turned shapes or
half span shapes) with each other in the third gate line GL.3
and commonly connected to the third gate line GL3.

More specifically, the first thin film transistor T1 can be
electrically connected to the first gate line GL.1 and the first
data line DL1. The second thin film transistor T2 can be
electrically connected to the first gate line GL.1 and the second
gate line DL2. The third thin film transistor T3 can be elec-
trically connected to the first gate line GL1 and the third data
line DL3. The fourth thin film transistor T4 can be electrically
connected to the first gate line GL1 and the fourth data line
DL4. The fifth thin film transistor T5 can be electrically
connected to the second gate line GL.2 and the second data
line DL.2. The sixth thin film transistor T6 can be electrically
connected to the second gate line GL.2 and the third data line
DL3. The seventh thin film transistor T7 can be electrically
connected to the third gate line GL.3 and the first data line
DL1. The eighth thin film transistor T8 can be electrically
connected to the third gate line GL.3 and the second data line
DL2. The ninth thin film transistor T9 can be electrically
connected to the third gate line GL.3 and the third data line
DL3. The tenth thin film transistor T10 can be electrically
connected to the third gate line GL.3 and the fourth data line
DLA4.

The thin film transistors T1~T10 are disposed in pixel
regions which are defined by the gate lines GL.1~GL3 and the
data lines DL1~DL4. The pixel regions can be scanned in
such a manner that the pixel regions of the odd-numbered
columns are selected alternately with those of the even-num-
bered columns in two rows as the gate lines are sequentially
enabled.

To this end, the first through tenth thin film transistors
T1~T10 can be sequentially driven in two rows as the gate
lines GL1~GL3 is sequentially enabled by the gate signals.
More specifically, the first through fourth thin film transistors
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T1~T4 are turned-on when the first gate line GL1 is enabled.
The fifth and sixth thin film transistors T5 and T6 are turned-
on when the second gate line GL2 is enabled. The seventh
through tenth thin film transistor T7~T10 are turned-on when
the third gate line GL3 is enabled.

In this way, the two pixel regions adjacent to each other in
a top-bottom direction can be simultaneously scanned. As
such, the charge voltage of a liquid crystal cell within a pixel
region can be little affected with those of the liquid crystal
cells within the adjacent pixel regions. In accordance there-
with, the feed through voltage AVp can decrease. As a result,
the image quality can be enhanced.

FIG. 5 is a planar view showing a thin film transistor
substrate of an LCD device according to a first embodiment of
the present disclosure. FIG. 6 is a cross-sectional view show-
ing the thin film transistor substrate of the LCD device taken
along a line A-A' in FIG. 5.

As shown in FIG. 5, a thin film transistor of an odd-num-
bered row and another thin film transistor of an even-num-
bered row can be formed on the thin film transistor substrate.
For the convenience of explanation, the first and second thin
film transistors T1 and T2 will be referred to as the thin film
transistors of the odd-numbered and even-numbered rows.

Referring to FIGS. 5 and 6, a gate line 121 and gate elec-
trodes 122 are formed on a substrate 103. The gate electrodes
122 can be formed in a single body united with the gate line
121. Also, the gate electrodes 122 can be formed on regions
corresponding to the first and second thin film transistors T1
and T2. Moreover, the gate electrodes 122 can be formed to
have a wider width than the gate line 121. Furthermore, each
of'the gate electrodes 122 can be formed in an octagon shape.

Since the gate electrode 122 is formed in the octagon
shape, a formation region of the gate electrode 122, which is
included into the pixel region allows light to be not transmit-
ted, can be minimized. In accordance therewith, an aperture
ratio of the pixel region can be enhanced.

The gate line 121 and the gate electrodes 122 can be formed
from a gate metal. The gate metal can include at least one
selected from a group which consists of titanium Ti, chro-
mium Cr, nickel Ni, aluminum Al, platinum Pt, gold Au,
tungsten W, copper Cu and molybdenum Mo.

A gate insulation film 105 can be formed on the substrate
103 provided with the gate line 121 and the gate electrodes
122. The gate insulation film 105 can be used to electrically
insulate the gate line 121 and the gate electrodes 122 from
different lines and electrodes which will be formed later. As
such, the gate insulation film 105 must have a superior insu-
lation property. To this end, the gate insulation film 105 can be
formed from one of inorganic and organic materials. The
inorganic material can include silicon nitride SiNx and silicon
oxide SiOx. The organic material can include benzocy-
clobutene BCB.

Semiconductor layers 125 can be formed on the gate insu-
lation film 105 opposite to the gate electrodes 122. One edge
of the semiconductor layer 125 can be formed in the same
shape as the gate electrode 122, but the other edge of the
semiconductor layer 125 can be formed in a triangular pyra-
mid. One edge of the semiconductor layer 125 of'the first thin
film transistor T1 being remote from the second thin film
transistor T2 can be formed in the same shape as the gate
electrode 122, but the other edge of the semiconductor layer
125 of the first thin film transistor T1 adjacent to the second
thin film transistor T2 can be formed in the triangular pyra-
mid.

The semiconductor layer 125 can include a channel region,
a source region and a drain region. The source and drain
regions can be formed in both ends of the channel region.
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Data lines 131, source electrodes 132 and drain electrodes
133 can be formed on the gate insulation film 105 provided
with the semiconductor layers 125.

The source electrode 132 can come in contact with the
source region of the semiconductor layer 125. The drain
electrode 133 can come in contact with the drain region of the
semiconductor layer 125. The data lines 131 can be formed in
a direction crossing the gate line 121.

The source electrode 132 can be formed in a single body
united with the dataline 131. Also, the source electrode canbe
formed in a half elliptical shape by being bent from the data
line 131. Moreover, the source electrode 132 can be formed in
an opposite shape to the gate electrode 122. Such a source
electrode 132 can include a first source portion 1324, a second
source portion 13256 and a third source portion 132¢.

The first source portion 132a can be formed in a parallel
direction to the data line 131. The second source portion 1325
is bent (or inclined) in such a manner as to make an acute
angle with the data line 131. Also, the second source portion
1324 can electrically connect the first source portion 1324 to
the data line 131. Similarly, the third source portion 132c¢ is
bent (or inclined) in such a manner as to make an acute angle
with the data line 131. Also, the third source portion 132¢ can
electrically connect the first source portion 1324 to the data
line 131.

The drain electrode 133 can be formed to face the source
electrode 132 in the semiconductor layer 125. In other words,
one end of the drain electrode 133 can face the source elec-
trode 132. One end of the drain electrode 133 can include a
first drain edge portion 1334, a second drain edge portion
1334 and a third drain edge portion 133c.

The first drain edge portion 1334 can be formed parallel to
the first source portion 132a. The second drain edge portion
1335 can be formed parallel to the second source portion
132b. The third drain edge portion 133¢ can be formed par-
allel to the third source portion 132c.

In other words, the edges of one end of the drain electrode
133 are formed parallel to the bent source electrode 133. As
such, distances (or a gab) between the drain electrode 133 and
the source electrode 132 can become uniform. In accordance
therewith, the length of the channel region can be uniformly
maintained.

In this way, the source electrode 132 is formed in a half
elliptical shape by being bent from the data line 131, and one
end of the drain electrode 133 can be formed in the opposite
shape to the source electrode 132. As such, the thin film
transistor according to the first embodiment can reduce the
overlapping area between the gate electrode 122 and the drain
electrode 133, unlike the related art thin film transistor with
the shape of “I”. Also, the parasitic capacitor Cgd existing
between the gate and drain electrodes 122 and 133 can be
reduced. In accordance therewith, the feed through voltage
AVp can decrease. As a result, the image quality of the LCD
device can be enhanced.

Moreover, the thin film transistor T according to the first
embodiment forces a gap between the source and drain elec-
trodes 132 and 133 on the semiconductor layer 125 to be no
less than that of the related art thin film transistor with the
shape of “I”. As such, the thin film transistor according to the
first embodiment can be formed to have a channel width of not
less than that of the related art thin film transistor with the
shape of “I”. In accordance therewith, signal propagation
speed proportion being proportioned to the channel width can
be enhanced. The enhanced signal propagation property can
allow the image quality to become higher.

The data line 131, the source electrode 132 and the drain
electrode 133 can be formed from a data metal. The data metal
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can include at least one selected from a group which consists
of titanium Ti, chromium Cr, nickel Ni, aluminum Al, plati-
num Pt, gold Au, tungsten W, copper Cu and molybdenum
Mo.

An interlayer insulation film 107 can be formed on the gate
insulation film 105 which is provided with the data lines 131,
the source electrodes 132 and the data lines 133. The inter-
layer insulation film 107 can be used to electrically insulate
the data lines 131, the source electrodes 132 and the drain
electrodes 133 from different lines and electrodes which will
be formed later. As such, the interlayer insulation film 107
must have a superior insulation property. To this end, the
interlayer insulation film 107 can be formed from one of
inorganic and organic materials. The inorganic material can
include silicon nitride SiNx and silicon oxide SiOx. The
organic material can include benzocyclobutene BCB.

Pixel contact holes 150 can be formed in the interlayer
insulation film 107. The pixel contact holes penetrate through
the interlayer insulation film 107 and expose the drain elec-
trodes 133.

Pixel electrodes 140 can be formed on the interlayer insu-
lation film 107 corresponding to the pixel regions. The pixel
electrode 140 can be electrically connected to the drain elec-
trode 133 via the pixel contact hole 150. Such pixel electrodes
140 can be formed from one of indium-tin-oxide, indium-
zinc-oxide, indium-tin-zinc-oxide and alloys thereof.

Consequently, the first and second thin film transistors T1
and T2 can be formed in an alternate shape (or a half span
shape, a half span shape) with respect to each other. Also, the
first and second thin film transistor T1 and T2 can be con-
nected to the same gate line.

In this manner, the first and second thin film transistors T1
and t2 are formed in the alternate shape (or the half turned
shape or the half span shape) with respect to each other. As
such, the formation region of a black matrix can be reduced
and the aperture ratio of the LCD device can increase. In
accordance therewith, the image quality of the LCD device
can be enhanced.

FIG. 7 is a planar view showing a thin film transistor
substrate of an LCD device according to a second embodi-
ment of the present disclosure.

The thin film transistor substrate of the LCD device accord-
ing to the second embodiment is the same configuration as
that of the LCD device of the first embodiment with the
exception of a different shaped semiconductor layer. As such,
the components of the second embodiment having the same
function and shape as those of the first embodiment will be
referred to by the same reference numbers and names. Also,
the description of the second embodiment overlapping with
the first embodiment will be omitted.

Referring to FIG. 7, the thin film transistor substrate of the
LCD device according to a second embodiment of the present
disclosure includes a gate line 221 and data lines 231 crossing
the gate line 221. Thin film transistors are formed at intersec-
tions of the gate and data lines 221 and 231. As examples of
the thin film transistors, first and second thin film transistors
T1 and T2 will be explained referring to FIG. 7.

Gate electrodes 222 are formed in the intersections of the
gate and data lines 221 and 231. The gate electrodes 222 can
be formed to each have a wider width than that of the gate line
221. Also, the gate electrode 222 can be formed in an octagon
shape.

Semiconductor layers 225 can be formed on a gate insula-
tion film (not shown) opposite to the gate electrodes 222. The
semiconductor layer 225 can be formed in a smaller size than
that of the gate electrode 222. Also, the semiconductor layer
225 canbe formed in the same shape as the gate electrode 222.
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Source and drain electrodes 232 and 233 can be formed on
each of the semiconductor layer 225. The source electrode
232 can be formed in a single body united with the adjacent
data line 231. Also, the source electrode 232 can be formed in
a half elliptical shape by being bent from the data line 231.

The source electrode 232 can be formed parallel to adja-
cent edge line of the semiconductor layer 225. As such, the
source electrode 232 can be formed on the semiconductor
layer 225 even though a mask is misaligned in a photolithog-
raphy process. In accordance therewith, the entire source
electrode 232 can be used as an operation portion of the thin
film transistor.

The semiconductor layer 225 can be formed in the octagon
shape of being bilateral-symmetric about the data line 231.
Also, the semiconductor layer of the first thin film transistor
T1 can have the same shape and size as that of the second thin
film transistor T2.

The first and second thin film transistors T1 and T2 can be
formed in the half'turned shape (or the alternated shape or the
half span shape) with respect to each other. Also, the semi-
conductor layers of the first and second thin film transistors
T1 and T2 are formed in the octagon shapes with the same
size. As such, the channel width W1 of the first thin film
transistor T1 and the channel width W2 of the second thin film
transistor T2 can be the same size even though a mask is
misaligned to the left, right, up or down direction at the
formation of the source and drain electrodes 232 and 233.

Actually, the source and drain electrodes 232 and 233 are
misarranged to the left, right, up or down direction within a
tolerance process margin. Nevertheless, the channel width of
the semiconductor layer formed between the source and drain
electrodes 232 and 233 does not vary. As such, the first and
second thin film transistors T1 and T2 can maintain the same
channel width as each other.

In other words, the thin film transistors adjacent to each
other can maintain the same channel width. Therefore, the
deterioration of the image quality due to the non-uniform
channel width can be prevented. As a result, the flicker noise
generated in the image can be minimized.

Although the present disclosure has been limitedly
explained regarding only the embodiments described above,
it should be understood by the ordinary skilled person in the
art that the present disclosure is not limited to these embodi-
ments, but rather that various changes or modifications
thereof are possible without departing from the spirit of the
present disclosure. Accordingly, the scope of the present dis-
closure shall be determined only by the appended claims and
their equivalents.

What is claimed is:

1. A thin film transistor substrate comprising:

a plurality of gate lines and a plurality of data lines
arranged to define a plurality of pixel regions including
the first and the second pixel regions adjacent to a same
gate line which is between the first and second pixel
regions, are disposed between first and second parallel
and adjacent data lines; and

aplurality of thin film transistors including each of first and
second thin film transistors arranged alternately to each
other in the same gate line so as to be connected to the
same gate line and disposed along the same gate line
which intersects respectively with the first and the sec-
ond parallel adjacent data lines,

each of the first and the second thin film transistors
includes:

a respective gate electrode connected to the same gate
line;
a respective semiconductor layer on the same gate line;
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a respective source electrode connected to the corre-
sponding data line; and

a respective drain electrode in an opposite shape to the
respective source electrode;

wherein respective the gate electrode and respective the
semiconductor layer are overlapped in the corre-
sponding data line.

2. The thin film transistor substrate of claim 1, wherein the
semiconductor layers of the first and second thin film transis-
tors are the same size.

3. The thin film transistor substrate of claim 1, wherein the
gate electrode is in the same shape as and a larger size than the
semiconductor layer.

4. The thin film transistor substrate of claim 1, wherein the
gate electrode is disposed at an intersection of the gate line
and the data line.

5. The thin film transistor substrate of claim 1, wherein the
semiconductor layer is bilaterally symmetrical about the data
line.

6. The thin film transistor substrate of claim 1, wherein the
first and second thin film transistors have alternate shapes
with respect to each other.

7. The thin film transistor substrate of claim 1, wherein

the source electrode is disposed in a single body united
with the data line, and

the gate electrode is disposed in a single body united with
the gate line.

8. The thin film transistor substrate of claim 1, wherein the
semiconductor layer and the gate electrode are in an octagon
shape.

9. The thin film transistor substrate of claim 1, wherein the
source electrode is in a half elliptical shape by being bent
from the data line.

10. The thin film transistor substrate of claim 9, wherein the
drain electrode includes an end portion disposed in a parallel
structure to the source electrode.

11. The thin film transistor substrate of claim 10, wherein
the source electrode includes:

a first source electrode portion parallel to the data line;

a second source electrode portion inclined at an acute angle
and configured to connect the data line to the first source
electrode portion; and

a third source electrode portion inclined at the acute angle
and configured to connect the data line to the first source
electrode portion.

12. The thin film transistor substrate of claim 11, wherein

the end portion of the drain electrode includes:

a first edge parallel to the first source electrode portion;

a second edge parallel to the second source electrode por-
tion; and

a third edge parallel to the third source electrode portion.

13. A thin film transistor substrate comprising:

a plurality of gate lines and a plurality of data lines
arranged to define a plurality of pixel regions in a direc-
tion crossing each other; and

a plurality of thin film transistors on the pixel regions
include:

first thin film transistors in each of an odd-numbered col-
umns arranged alternately with one another so as to be
shared to an odd-numbered gate lines in a single pair and
connected to the odd-numbered gate lines in a single
pair; and

second thin film transistors in each of an even-numbered
columns arranged alternately with one another so as to
be shared to an even-numbered gate lines in a single pair
and can be connected to the even-numbered gate lines in
a single pair;
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wherein the pixel regions are scanned in such a manner that
the pixel regions of the odd-numbered columns are
selected alternately with those of the even-numbered
columns in two rows as the gate lines are sequentially
enabled.

14. The thin film transistor substrate of claim 13, wherein
each of the first and second thin film transistors includes:

a gate electrode connected to the gate line;

a semiconductor layer on the gate line in an octagon shape;

a source electrode connected to the data line; and

a drain electrode in an opposite shape to the source elec-

trode.

15. The thin film transistor substrate of claim 14, wherein
the semiconductor layers of the first and second thin film
transistors are disposed in the same size.

16. The thin film transistor substrate of claim 14, wherein
the gate electrode is in the same shape as and a larger size than
the semiconductor layer.

17. The thin film transistor substrate of claim 14, wherein
the gate electrode is at an intersection of the gate line and the
data line.

18. The thin film transistor substrate of claim 14, wherein
the source electrode is in a half elliptical shape by being bent
from the data line.

19. The thin film transistor substrate of claim 18, wherein
the drain electrode includes an end portion in a parallel struc-
ture to the source electrode.

20. The thin film transistor substrate of claim 14, wherein
the semiconductor layer is bilaterally symmetrical about the
data line.
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